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^ g ^l^JLij-* -frSISfl ^ °1» iW^r 3^#{FURAN 

DERIVATIVES AND PHARMACEUTICAL COMPOSITIONS CONTAINING THEM TO PREVENT AND CURE 
OSTEOPOROSIS} 

£ l^r ^A)«^l a^g- 1* <^ ^£3. 5t^^ MG63 *|3l*r& 

ttfl ^li7> M# 1* tf)2^ alSMH Uj-E)-^ ZLBfl5.ol^, 

£ 2^ 1# HOS iii *|2l«|-Sa* ^ SKHMJl 

(ALP)^ 1^- ^ tflS^i)- W]5I*H ZLEflHol^, 

£ 3^r ^ 1^ 6xOSE2-Luc vector* #<2tb C2C12^]S. 6 fl 

nfl ^5r» W ^rSl^r (Runx2)^ tfla-£3}- ^Hl^H uj-^vB ^i 0 !^, 

£ 4^f ^3 1^ 1* S#^]5L^ MG63 *]3.<% ^e)*>5l^: *A OPG ^ 

ELISAS. §^tr ^Bfl^oH, 

TRAPCtartrate-resistant acid phosphatase) 4^4^ A S^^r ^S^H , 

^^l^ofl x\r£[zm-£ nfl ^^(resorption pit)^ tflS^ «lS*> 
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£ 7-& l£X\d\] i<q ^B^ltt *H<* 4^# #^3. 10 rag/day* 

^M^: il^ofl u]tfl -gflig^o] §^ 7 > 1^1^ igp]5§ A]- 

*U>42.5)<>H, 

(a) 1^ "-M^ t^Btij ^ 

(b) 3*^-# 1* Jp-<4"& ^ 

£ 8^8: 1^ W# 1* ^^1^: «H«fl 4^# 10 mg/day» 

tfl^^ -tiltO #^r7> m^l^ ^> 

^I(>40)oH, 

(a) ^# 1* ^ cfBlntfl 

(b) i* ^ 

£ 9^ ^ 1^1 ^# 1* ^^Itb *H*1) 4^2- 5E)-&>S 10 mg^- ^ 

^ tfl^oj) tijgfl #d^7> l^H ^p]^ A>^l(X 

40) oH, 

(a) WI- 1-g- ^M^l ^ **H3 t^irt) ^ 

(b) 1* ^ 

£ 10-gr ^dfl 1^ V*^;^ 4^# JL?g A>^> 

^ ^ 220 ^5/day» ^^^H ^I^-Jl^* ^>^- €^-^1 

^ tfls^-o)) nl^fl tfl^#^ fi^7} ^5)^1 ii°l^r *}*1(>40)°H, 

(a) W# 1* ^ «H3 ^ntf| ^ 

(b) W# l^r ¥^tb «H3 ^ 
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3£ ll£r ^3 ^AHl u*\ sr^-# 1^ v+i^afltr «H«I| 10 mg/day^- 

^2^1 *)n #^£7> ^^"51 ^o_^ , 4^*H1tt ^1^-71 
#^£7> ^7>^ «9^fr ^.ol^ Mj£ (Bone mineral density, BMD) Zl^^H, 

£. 12^ -M^H 13 W# .1* «W# 4^?> JI^a>sS. a>^> 

<3 -frUMaQ 4^7> 3^3. 220 M/day» ^M^H <£o>£. ^ig-^ofl 

^ tfls^l til^H t^£7l- 1<H*lfe ^3E7> *]3*M #^£7> 2>l^r ^. 

<21> ^ ^ o. ^ € o.^ w o]» 3L^S r *r ^#^1 ^ojg., o. 

«g ^ ^"71 -fj-JE*|]-I- -B-JL^^S *r^r ^#«^ ^rtt 3H4. 

<22> §t^«f^ # 2:^13 #3 3 m^-Sm ^ 7}*1 (-B-€^ -SL^l, <3 

°<H^. #^7j-o] ^<H*lfe ^tt f^S. 

§^ol 2*1* #3 aj^ «*)«| 7^>Al7l^ ^^1^. , ^ 
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^Itt 54^, 2^^]^ ^ 4-g-^o> ^ ^oj. 

0^:2, ^MMm ^]£iL4fe ^U-jl^ ^€i=h 

^^©.S. ^ *l£L>ll^ ^-g-Ajcq (Sj^JiL Vol.24, No. 10 1998)# 

H]^5Lr^u)]o]H^ FDA 6 )] *\ 95^ 11-g ^ 
=rt 3*H«H #^^1 Jl3j-7> ^om-^m, ^ 30^~1A]# 4-§-«B°> 

. att ^Jl = ^£: #4^^ ^\l7l ^^-4 c]]^o\) A}-g-£)ji 

^^a^oi *<h*H, ^^■7l/38^Td7l/«a<i^7H 
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3 2^l~g- *)l^§Hr 

<30> ^ #4*1 ^^Cf. 

4. 
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<32> [sj-tj-^ 1] 

Y n .c 



^Xxr H, OH, OR, NR!R 2 o|r^, 
<35> Y i=. 0Rj NR i R 2 > SC(=NH 2 )NH^1^. 

<36> <^7H, u^M, S^r , #5.5., &.SL5L, ^BS * #5. 

^JLJeL o]-f-^;£ ^o]]^ 3 7fl Ol*>o} ^^7l» ^ 0>^ 4 7fl 

C!~C 4 ^ ^7loH, 

<37> R 1 , R 2 fe ^ 5E^r ofl^-A], fsi, A^.3E, q^S ^ 

o^o^ *l^. 7 lf^fM 3 711 61 -g>^ ^l^;7l« ^ g:fe d~C 3 ^ "M7H 

SE^ Rl, R27]- ^ri, ^ ^ ^ Ci~C 3 ^ *1«<Ht ^^7l# <3 
4^ ^ *1«<H^ M^ojuf.) 



<38> ^71 is SAlSl^ ^ -fi-513f|» Jit} ^H*^ S>7l 3. 1-7^ ^m7l X 
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CHaCOO- 
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CeFsO- 
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CH3O- 
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3,4-Cl 2 C6H30- 
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4-NO2C6H4O- 
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2,4,6-Cl3C6H20- 
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4-B1-C6H4O- 
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3-CH3-4CIC6H3O- 


10 
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CeClsO- 


11 
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4-CNC6H4O- 


12 
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3-CF3C6H4O- 


13 
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4-CH3OC6H4O- 


14 
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2,4-F 2 C6H30- 


15 


H 


3-BrCeH40- 


16 
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2-NO2C6H4O- 


17 
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2-BrCeH40- 


18 
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3-CI-4-FC6H3O- 


19 
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] 2-Cl-4-BrC6H30- 


20 
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2-CH3OC6H4O- 


21 
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3-CH3-4-NO2C6H3O- 
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2-C1-4-FC6H30- 


23 


H 


2,3-Cl2CeH30- 


24 
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2-NO2-4-CIC6H3O- 


25 
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4-CIC6H4O- 


26 


H 


2.4-C12C6H30- 


27 


H 


2-(CH3) 2 CH-4-Cl -5-CH3C6H2O- 


28 


H 


2 > 4,6-Br 3 C 6 H 2 0- 


29 


H 


2-CH3C6H4O- 


30 


H 


2,6-(CH3) 2 C6H30- 
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TT 
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39 


U 
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TJ 
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/p U N P/><V\ 
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41 


TJ 
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0 /mi r\ c 17/^ u r*o PAA 


i A O 

42 


TJ 
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0 r»ii a a itt* tj r*u nr\T\— 

o-vn3tr-o— r\^ri^n2UJU- 


43 


1 TJ 
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A A 

44 


TJ 
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r» it /vw.__ 


45 
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>f r?r* TT KTttrw\ 

4-KL6H4NHUUU- 


A O 

46 


TT 
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r* TT MTirVW- 


47 


TJ 
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vLH3^2^HNnLUU-- 
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i U 
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49 


H 


3-CIC6H4NHCOO- 


50 
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4-BrCeH4NHC00- 


51 


H 


2 , 4-(CHs0)2C6H3NHC00- 


52 


H 


CeHnNHCOO- 


53 


H 


CHaCHzCHaCHsNHCOO- 


54 


H 


3.4-C12C6H3NHC00- 


55 


H 


2-CIC6H4NHCOO- 


56 


H 


CH3CH2NHCOO- 


57 


H 


2-NpNHC00- 


58 


CH3O- 


3 , 5-Cl2-4-NH 2 C6H 2 C(NH2)=N0- 


59 


CH3O- 


2-CH30-4-CH 2 =CHCH2C6H30- 


60 


CH3O- 


2,4-Cl2C6H 4 0- 
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NO 


X 


Y 


61 


cw- 


2-CIC6H4O- 1 


62 


CHaO- 


2-BrC6H40- 


63 


CHaO- 


2,4-Cl 2 C6H40- 


64 


CH3O- 


2-NpO-' 


65 


CH3O- 


CeFsO- 


66 


CH3O- 


2-NO2-4-CIC6H3O- 


67 


CH3O- 


2-NO2C6H4O- 


68 


CH3O- 


2-(CH3)2CH-5-CHsC6H30~ 


69 


CH3O- 


4-CI-C6H4O- 


70 


CH3O- 


3,4-(CH 2 )3C6H30- 


71 


CH3O- 


2-Cl-4-BrC6H30- 


72 


CH3O- 


2-CI-4-FC6H3O- 


73 


CH3O- 


3-CH3C6H4O- 


74 


CH3O- 


2-CH3-4-CIC6H3O- 


75 


CH3O- 


3-CH3-4-CIC6H3O- 


76 


CH3O- 


2,4-(CH3)C6H30- 


77 


CH3O- 


3,5-(CH3) 2 -4-ClC6H20- 


78 


CH3O- 


4-(CH3) 2 CHC6H40- 


79 


CH3O- 


4-IC6H4O- 


80 


CHaO- 


4-CIC6H4O- 


81 


CH3O- 


3,4-(CH3)2C6H30- 


82 


CH3O- 


HN=C(NH 2 )S- 


83 


CHsO- 


2-NpO-* 


84 


CH3O- 


CeFsO- 


85 


CH3O- 


(CH3) 2 N- 


86 


CH3O- 


HN=C(NH 2 )S- 


87 


CH3O- 


(CH 2 )sN- 


88 


CH3O- 


0(CH 2 CH 2 ) 2 N- 


89 


CH3O- 


CeHsNH- 


90 


CH3O- 


(CH 2 ) 4 N- 


2-Npo.= 0Cr° 
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NO 


X 


Y 


91 


CHaO- 


(CH3) 3 CNH- 


92 


CF 3 CH20- 


2-NpO-* 


i 93 


(CH3) 2 CH0~ 


4-(CH3) 2 CHC6H40- 


94 


(CftOaCHO- 


2-CH3OC6H4O- 


95 


(CBs)£HO- 


2,5-Cl 2 C6H30- 


96 


2-CIC6H4O- 


CH3CH2OC6H4O- 


97 


4-CIC6H4O- 


2-CH3OC6H4O- 


98 


CgHsO- 


2-CIC6H4O- 


99 


CH2=CHCH20- 


2,4-Cl 2 CeH 3 0- 


100 


HO- 


4-CH3CH2CH2C6H4O- 


101 


HO- 


CHF2CF2CH2O- 


102 


HO- 


4-FCeH 4 0- 


103 


HO- 


4-BrCeH40- 


104 


HO- 


2-NpO-* 


105 


HO- 


3-CF3C6H4C(CH3)=N0- 


106 


HO- 


2,4-Cl2C6H30- 


107 


HO- 


2-ClCdUO- 


108 


HO- 


2-BrCdrUO- 


109 


HO- 


2,5-Cl 2 C6H30- 


110 


HO- 


4-FC6H4O- 


111 


HO- 


4-CI-3-CH3C6H4O- 


112 


HO- 


3-CIC6H4O- 


113 


HO- 


2-N02C6H40- 


114 


HO- 


4-(CH3) 2 CHC6H40- 


115 


HO- 


4-Cl-2-N0 2 C 6 H 3 0- 


116 


HO- 


3-CH3OC6H4O- 


117 


HO- 


1-NpO- 


118 


HO- 


4-CH3CH 2 CH(CH3)C6H40- 


119 


HO- 


4-CI-3-CH3C6H3O- 


120 


HO- 


CeHsCHaS- 


2-NpO- = (0°" 
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NO 


v 

A 


v 
X 


121 


pu pii pu/'pij "\\tij_ 


vtyp it r\ 


122 






123 


/PU PU \ XT 


A — P 1 _Q_PU«P^H«n— 
4^, 1 o^/I13V-»6n3\A 


124 




0 c;— P 1 «P„U .A— 


125 


/pn "\ pmiu 


PC* PU-.Pi— 


126 


/pti ^ PUMtL- 

\LH2J6vnNn- 




127 


/pu \ pxtu— . 


ptr„PTi«pi— 


128 


/PU \ XT 




129 


CLH3J30N11-' 


O— OwP~U P*— 


130 


f C*\l \ PTJMTI 

vLn3j2UnWrl- 


O d—P 1 ^P«U«WU— 
Z , 0 U 1 2M>n3Nn— 


131 


pii m/pu pit \ vr 

CH3NCCH2CH2)2N- 


O K PI P U-fl— 


132 


p/ pij pTj \ KT— . 


Q— PU~— A— P 1 P~U~Pi— 


133 


f pTJ \ XT 




"t O A 

134 


/PU \ pTTXTTJ 


/I PIT \ Pp U 1 


135 


/pTT \ kill 


/I— TP U Pt— 


lob 


P IT XTTT 


/I — f PU„ ^ rTCM .O- 


loY 


p~uj\ju— 


9-MnfV-* 


loo 


/I— PIP ULMU— 


4 ±M3il4U^ g 


139 


3-F-4-CH3C6H3NH- 




140 


3-BrCeH4NH- 


4-FC6H4O- 


141 


4-FC6H4NH- 


3-CIC6H4O- 


142 


3-CI-4-CH3OC6H3NH- 


2-CIC6H4O- 


143 


3,4-F 2 C6H3NH- 


4-IC6H4O- 


144 


2-CH3CH2OC6H4NH- 


2-NO2-4-CIC6H3O- 


145 


2,4-(CH30) 2 C6H3NH- 


2,5-Cl 2 C6H30- 


146 


4-BrC6H4NH- 


4-IC 6 H 4 0- 


147 


4-FC6H4NH- 


2-NO2-4-CH3C6H3O- 


148 


4-NH2COC6H4NH- 


2.5-C12C6H30- 


149 


2-NO2-4-CH3OC6H3NH- 


4-F-C6H4O- 


150 | 4-CH3OC6H4NH- 


3-CH3-4-CIC6H3O- 


2-np°: - oa°" 
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NO 


v 


v 

1 ; 


151 


2,5-F2Un3NH- 




152 




A— TP*U/V 


153 


2-CH3O2CC6H4NH- 


Z , 0 V, U1I3 ^2^6*13^' 


154 


0 tr //mi \ r* 11 XTU 

3 , 5- CCH3 )2C8H3NH- 


/f— I?-P„U/W 
4 r Lf6n4v/ 


155 


n p r pit r» tl XTU_ 


Z I\U2 4^n3M>n3vv 1 


156 


0 0 r» 1 r* u xtii 

2,3-Cl2C6n3NH- 


9— MfLPJLfV- 
Z"-NU2v6TUv/^ 


157 


2-CH3OC6H4NH- 


9 K-^u.^^u^n- 

Z , 0 J^$n3kr~ _J 


158 


O r- /MT r* TJ XTU 
2-F-5-CH3C6H3NH- 




159 


2^H302Cuti4NH- 


v1_T.-P U A— 


160 


J i~\T I /A/^/"\ If \TTI 
4-CH3COC6H4NH- 


1-NpU- 


161 


r% r~ n a n ini 

2,5~F2UH3NH- 


9—P1P U A— 


162 


2-p-4-g r c 6 H 3 NH- 


>i— tp u A— 


163 


3-CH3CH2C6H4NH- 




164 


0 A fnxi t\\ O U XTU 


/I _PU^PUJ^TJ„P^U ,A_ 

4^n3^n2orl2^6n4w 


165 






166 






167 


Z-Ln3U2ul/6n4lNn 








4-CIC6H4O- 


169 


3,5-(CH3)2C6H3NH- 


4-CH3CH2-C6H4O- 


170 


2,5-Cl 2 C6H3NH- 


4-CH3CH2CH2C6H4O- 


171 


2-CH3O-5-CH3C6H3NH- 


3-CIC6H4O- 


172 


2,3-(CH3) 2 C6H3NH- 


3-CH3-4-CIC6H3O- 


173 


4-CIC6H4NH- 


3-CH3-4-CIC6H4O- 


174 


2-CIC6H4NH-- 


2-CH3OC6H4O- 


175 


L 3,4-(CH3)2C6H4NH- 


2-CH30C6H4O- 


176 


2,4-F£tfW»- 


2-CH3O-4-CH3CH2CH2C6H3O- 


177 


2-FC6H4NH- 


3,5-(CH3) 2 C6H30- 


178 


2--FC6H4NH- 


4-CIC6H4O- 


179 


2,6-(CH3) 2 C6H3NH- 


4-CIC6H4O- 
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NO 


X 


XT 
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180 


2-CH3O2CC6H4NH- 


3,4-(CH3)2C6n30- 


j 181 


2-CI-5-CF3C8H3NH- 


4-C1C6H40- 


i 182 


2-CH3O-4-NO2C6H3NH- 


4-CIC6H4O- 


183 


2-NO2C6H4NH- 


2-CIC6H4O- 


184 


4-CH3OC6H4NH- 


CHF2CF2CH2D- 


185 


2.4-F2C6H3NH- 


2,3,5,6-F4C6H0- 


i 186 


3,4-F 2 C6H3NH- 


3 f 4-(CH3)2C6H^)- 


| 187 


3-CH3CONHC6H4NH- 


CeFsO- 


188 


2,4-(CH30)2C6H4NH- 


2-BrC6H 4 0- 


189 


2-CH3OC6H4NH- 


4-(CHs) 3 0C6H4O- 


190 


4-IC6H4NH- 


2-BrCeH40- 


191 


3-NO2C6H4NH- 


4-IC6H4O- 



<47> ^ 1^ W#^8r ^.g- 7 p=.^ of*} ^Bfl^ A> _g.^- ^ ojo.^ 

^M), ^>-£)^ ^cf. 



<48> ^ ^ -S. £0)0^ A>-g-£|^ -f^H<?} ^# ^ 

65-18 




102MfcW2536 -fr^ 2003/10/29 



<50> (i) a. ig^o} sh^l-^ X7> -HS! W&-2-7}S-^a] <£xi\} -5} E.3*-^# tiV-g-^ H 

^€-2-7>s 4a] <£e|| ^tb^^V H, Y7> 0H<?1 ^-f^ ^A^riHebmannia 
glutinopa Liboscti)<$*\ ^HHH ^^rSi 1 }). <^7H A>-g-^ 

IIS. a^l^^ €^-2-7}s <£x$h>} jel^t ^-jI^-*! (W.N. Haworth, W. G. M. 

Jones, /. Chem. Soc. 667-670, 1944 W ^ ^3.^ °J *V o.S.-?-B) ^}3z^. 
<51> [tiV-g-AJ i] 

V/ K2CO3 H v_/ H 

a A^™ + roh -=r . 



acctonitrile R—rf O ^® 

X=H 

n 1 



<52> ( 2 ) s}-^-§-f> X 7> H°| o>y1 ^-^-2-^>S^-^5|.^ -^£^1^ *>7l 2°\) ^ 

^ «>£f £0] s^-^ III°.S S^Itt 5--Sl=^H€^^r-2-7>s.4^Ai-^. o]-g-^ s)-^ 
IVS 5-#S.S^l^ ^-2-?} = ^#S.e|-o]:E.# ^lS^ul, «^7H cf^tb <£i^§: ^ 

^S-i:, oKl, *lA-f«H<>> ^- *]«r*l^ IS. 5*1=) 5-*l$H|« ^£-2- 

<53> <x\ 7 }X\ Aj-g-^ sj-^S^ III O.S SAlSl^ 5--&1^^Hl€^f3-2-7>=.^^ 

#jL€-^ (W. N. Haworth, et al, /. Chem. Soc. 1513-1526, 1927H] ^ »]2:^t}. 
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<54> [«>-§- Al 2] 



•cox 



m 



IV 



v 



<55> 5£tt, £ is. g_*]s\^ ^ -R-HSfl ^ *J-g-3*r us] 

■ *l ft* «l:5L*H 105 ^2.^ Jl^# ^^WHCE- 1 ^=), ^l^tflJl^ 

3 120 % ^7>*>^o.^(5. 2 %^), 1^ 3^#o] 2:t^]l^l 

Runx2^ ^a]^ <£ ^ ^cf(3E 3 . £ ^A]6j| 1^ ^M]S. 

<%*\ JWAJ|3E.^ ^"i" ^l^Hr OPG(osteoprotegerin) ^7>a^H( 

£ 4 TRAP (+) ^^l^ofl ^7l-S>5l* uj) =L ^7> ^7^1 5 %2±) , o]s_ 

°in M# ^WHr ^1-8-* 6 S^, f-f2.tt °l-§-^ 

^^4, •WM- ^ *lsLM-«- 4^534- ^>7l Jl4« M"^^ * 

^ flfe^l, ^ *>-8-*Rr ^*L*il, W, ^-Ml, ^^1, 31*3 
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*^*fl ^ ^*\} SESr ^*fl* A>-g-*H *i|2:^4. ^T 2 "^* ^ ^*)Htt =M. 

#*fl, 4lMl, ^<>1 5L%£14, ^l^t!: al*8 *i|*iHr W 

^ 1^ 3^#*f) 3<HS. ^4 6fl» ^3.S.^(sucrose) 

5E^r lactose) 3£4€ S*lM4. 3^, *H 4^1 

^ iBMHJE. ^3. ^S1t£ ^}-g-^4. ^ afl^^r ^M), *fl 

°1$H <^ 7>4 ^g*fl, #^1, #4*1, W^l, «^ 5L^-€ ^ 5£4. 

4|7> s^4. W-Msfc E^iit^t, .2.^ 

4 ^ 4# A 3 4-g-, 4)m^iMH4 ^ ^4 7>^^r ^l^Efls ^o] ^ 544. 4*fl 

4 7]^|Sfe 4^#(witepsol), 43St, S^(tween) 61, 44-2-4, 4*fl4 , #44*, € 

4^ 4-§-^ ^ &4. 

<58> HL*V, #4 444 IS. S44^ 3^-§-£q <?1*H cfltt *44 4°1 , ^"tMI , 

^m, g a^sm 44 ^4^ ^ su^-4, «-¥->n7> 70 kg<?i *4 

* 7]^o_5. tt" trj), <g^o.S. 0.01-1000 mg/^144, 4^4*Wlfe 0.1-500 mg/^14, SE 
tb 44 SEtt 444 ^ofl 44 ^ 4# ^r^^-S. 1^ is) vfl4 ^4^. SH: ^M^t ^S. 
544. 

<59> S^, ^"71 ^ -ffcEafl ^ 443 4 -§"4^ 3L9) ^-jL^^O.S- 4 

^ 7l^M3 4^, #4ii2: 4^ ^H^<#4f-I: *H^*!:4. 
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<61> 7}^ £ ^iWH '^^f 5^ '^^^f-'ol^h, 

^ ^Stb £#^0.3., o]^. 3^ I4f 7 >^^ ^ 

*1*N", ^#4^ ^ uflM) <^cq ^-71^-g-Ai ^ 

<64><^Al^] 1> ^ 

<65> (1) 5--g1^AH]^^^-2-7Vs^-Al^-T^]^1^(5l-^-# 1)°) 

<66> 4$*}i%(RelMiannia glutinosa Libosch : *I|^§-[^MJ, #715. 600 glr ^#-8- # 

■5-7H 3 I ♦ 7}*H 95 °C <l^t-§: 23} ^4^}^^. 2-°> 
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<67> ^6B^- ^(open column)^ ^S^M* ofl^o>^]B|lo] n -^^ 

3LS.v}s~L^^ ^a]5><^ 720 mg# ^SW^rfe^ 32~35°C). 

<68> (2) *\&7]* gfe ^AH^|JfL»-2-y>g^m^j«|c(ft^» 2-30)^1 

<69> 5-#^S^l *HF^NM-X| QHfl ^1 = 143 mg (1 mmol), ^3.-^ W# (1-2 mmol), <>H]S 

MB.m (10 ml) ^^T-i" (1 mmol)# 7>§>J1 5*12: -tf^H 5LtiHj>£tK w>-§-#^ 

(30 ml)^ «■ (30 ml)» 7HH -fMf^ ^-e)^ £2: ^ij-^-jL ^H-S-^zl^ ^ej^H 
*]«:7]» ^H^^-2-^>=^-A]^cll-&l^.* 50-70% 

<70> (3) 5^g^Lag^z2zZfcl^M±t p)1^9fl>i^g (V. X=-0Cfe) ^1 te*^ 
<7i> s-^c^i^^^^s^aV (100 mmol), Bj-^-g^eKI e (150 mmol), (100 

ml)£^*W (1 ml)* ^7>^r>JL 5ARV #tf^f*M 

^fli). 4^=^ #5.2^1 ^» aflT^H 5-SM^^#^>s^#S.Bl-olc(lV)» 

#3)3. ^^4. ^7H ^ njj^-i, (50 mO-i: ^7>^>J1 ^<*H£# (200 mmol)* § 

7}is\-3L lA]^; JSL^^cf. nfl^rl; ?[^ff7)i^ ^T^al, # (100 ml)^ 
oMN<>lm(100 ml)» 7V^i -fM^§- ^5flo] M ^2z^}JL, 

3.3. »l| ^£-2-?}= j^a]- TJil^ofliEflss. 70%^ ^-§-3. ^^4- 
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<72> (3-1) 5^^^M^az2zZkJ^Mii gllfil^MKaSl 31-44)^ 

<73> 5_§] E^AlBl^f^l-a^lt (lmmol), H^^l^o>^l (2 mmol), ^MlSMHl 

(10 ml) o>4J3|-W (1 mmol)^- 7}is}JL 5^ #£r°lH SL^%t^. ^ 

^3L3.v\£.=LB\-3\3, ^<Q$- -g-ufl* ^ff^li^ *\]7]^%^. ^ € °H1 31 °1 H (10 

ml)^ # (10 ml)» 7>^H -n-7]#^: ^-E)^ <^^>3. ^3S.o>SZi5^3x)s. £-el*H 

^ 50- 70%^ ^#5. <2&i=h 



<74> (3-2) 5-^>p1^V^^^^a1^^^^--2-7>^-4a1 93-^1 -g|^(^# 45- 57)^1 ^13:^ 

<75> ^-2-5)^1: (2 mmolM- EflH^l^S.^^: (5ml) ^ -g-SfiA]7l:n. ^ 

t}. <^X|o"MHH -n-S^ll (2.2mmol)» ^-§-^1 -?-7>^>Jl > BeH^V 1 ?! (0.5ml)* 

tiV-g-oU-g- -tf^ofl A-i 3-6 JUtiVAj^l Jf, 1- (50ml )ofl tiV-g-ofl^; -f7}<5>ZL ofl^o>^Ellol 

(25ml >§)S ^-71^ ^ ^-^Zivll^o.s. ^-71^ ^A^tf. -§-nfl» 

oj^^) jg^Hg-fr ^:3.^>£ZL2}s|S- 7>«HMH 3*^~§- (95-98%)^: .^Sfl^ 



<76> 0-3) 5j^^^i^^^z2zfbi^adai^ai: 100-120)^ feg^ 

<77> 5-#SS.^l ll-f^VM.^ (1 mmol), <£3.-& W# (1-2 mmol), *H|S>| 

H€ (10 ml) (2 mmol)# 7>-b"}JL 5*]# #&<%*\ ZL®&^. 
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<M4*H3M.E. (10 ml)^ «■ (10 ml)» 7}3H" -MM: ^-e)^ ^2; 'o^Sj-jl ^a.S.o>SZL 

50-70%^ ^-irS. <£&4. 

<78> (4) 5-#^^l^^-2-7>gjiL^1- ^1^Eflg,,o>Pl^, (V, X=-OR. -NR)^ 

<7S> 5-*|S.^H^^>s.-4^ (100 mmol), *liTd*S^-<>lS. (150 mmol), *^ (100 ml)-£ 

l-^^l (30 ml)°fl -g-^ofl ^ °^3.^ (110 ramol)^: #£r<*IM ^7>^}JI 

(110 mmol)* ^-^^S. 7}Z}31 H^tf. -g-nfl-i- ^^f^HH ^T^JEL, 

1- (100 mim ^€<>Mli3MH(100 ml)» 7>*}jl -fMM- -fr7]^ *>ZLt|)# ^ 

<*| ^Hr 5-tS.Sl If i^t> nfl^^S* 50-70%^| <S&4. 

<80> (4-1) 5-^^-^-AH1^^^-2-^>g.^^V ofl^Eflg, o>Pls.(^-g-g- 58~ 191)^ te^^i 

<8i> 5-€-S.S.^l^^^?>s^Aj- o)]AB|H (i mmol), <£=M- 0 ^ 3.^. (1 _ 2 mmol), 

oHlsqEf (10 ml) ^^r# (1 mmol)* 7>^>3. 5*1# Jung^t]-. «>-§-^ 

£* «]-^HS*>SZL2l-:s]5. -g-^fl* ^*^*7HA1 ^iTl^tj-. ^A>ofl 6fl ^ o>Aj| Efl o] 1= 

(10 ml)£)- 1- (10 ml)» 7>*H -R-7l## £2: ^^ji ^a.S.P>S.nsf 3S| s. *3j«H 

€*Kr #1* 50-70%^ ^#5. 
<82> *]-7]cfl ^-71 ^tt 1, 31~57ofl cfltb NMR cflo]^ *J ^^=^ ^H^* 7l^^cf. 
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(200 MHz, CDC1 3 , ppm) 


l 


3.29 (s, 1H), 4.71 (s, 2H), 6.52 (d, 2H, J=2.1 Hz), 7.23 (d, 2H, J=2.1 
Hz), 9.57 (s, 1H). 


31 


9.66(s,lH), 8.03-8.08(m, 2H), 7.34-7. 62(m, 3H), 7.23(d, J=3.5, 1H), 
6.67(d, J=3.4, 1H), 5.38(s, 2H) 


32 


9.66(s,lH), 8.03-8.08(m, 2H), 7.34-7.62(m, 3H), 7.23(d, J=3.5, 1H), 
6.67(d, J=3.4, 1H), 5.38(s, 2H) 


33 


9.64(s, 1H), 7.20 - 7.33(m, 1H), 7.21(d, J=3.6, 1H), 6.84-6.96(m, 2H), 
6.57(d, J=3.4, lH) r 5.19(s, 2H), 3.77(s, 2H) 


34 


9.64(s, 1H), 6.97 - 7.26(m, 4H), 6.57(d, J=3.4, 1H), 5.19(s, 2H), 
3 89(s J=l 6 2H) 


35 


9.64(s, 1H), 7.12 - 7.32(m, 5H), 6.55(d, J=3.6, IB), 5.16(s, 2H), 
3.65(s, 2H) 


i QC 

OO 


Q CZAfo iu\ 7 in _ n na( m o\X\ A QO-C QC/ m oil's a gj7(A T— ^ A ITf^ 
y.D4v.s, In;, /.ly ** /.Zovm, ZrU , o.yz— o.yov.in, Znj , o.D/Aa, J— a. 4, JLrU , 

5.18(s, 2H), 3.89(s, 2H) 


37 


y.o4v.s, in), /.do - /.o4vm, in), /.iyva, j-o.4, in;, o.y4-r .uov.m, &n) , 
6.54(d, J=3.4, 1H), 5.16(s, 2H), 3.67(s, 2H) 


oo 
oo 


y.bovs, In;, / . oo - /.o4i.m, /HJ, /.loV.a, J-o.b, In), o.DfKa, j-o.o, 
1H), 5.18(s, 2H), 3.85(s, 2H) 


39 


9.66(s, 1H), 7.17 - 7.28(m, 1H), 7.20(d, J=3.6, 1H), 6.77-6.90(m, 2H), 
6.57(d, J=3.6, 1H), 5.17(s, 2H), 3.69(s, 2H) 


40 


9.58(s, 1H), 7.11- 7.29(m, 16H), 6.35(d, J=3.6, 1H), 5.27(s, 2H) 


41 


9.63(s, 1H), 7.19- 7.25(m, 2H). 7.20(d, J=3.4, 1H), 6.89-6.91(m, 2H), 
6.54(d, J=3.4, 1H), 5.15(s, 2H), 3.77(s, 3H), 3.67(s, 2H), 


42 


9.63(s, 1H), 7.23- 7.81(m, 1H), 7.19(d, J=3.6, 1H), 6.80-6.87(m, 3H), 
6.53(d, J=3.6, 1H), 5.15(s, 2H), 3.78(s, 3H), 3.64(s, 2H) 


43 


9.65(s, 1H), 7.22(d, J=3.6, 1H), 6.33(d, J=3.6, 1H), 5.22(s, 2H), 
4.27(t, J=7.7, 1H), 2.05(m, 2H), 1.18-1.31(m, 22H), 0.87(t, J=6.3, 3H) 


; 44 


??9.64(s, 1H), 7.20(d, J=3.6, 1H), 6.57(d, J=3.4, 1H), 5.12(s, 2H), 
2.35(t, J=7.2, 2H), 1.59-1.66(m, 2H), 1.18-1.25(m, 16H), 0.87(t, 
J=6.7, 3H) 


45 


9.64(s, 1H), 7.28 - 7.36(m, 2H), 7.23(d, J=3.4, 1H), 6.97-7. 05(m, 
2H), 6.70(s, 1H), 6.63 (d, J=3.4, 1H), 5.21(s, 2H) 


Mass(m/s( intensity)): 26300, 248(1), 219(3), 190(10), 137(20), 
109(100), 80(38), 53(33) 
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(200 MHz, CDC1 3 , ppm) 


46 


5.61(s,lH), 7.02-7.42(m, 5H), 7.20(d, J=3.5, 1H), 7.19(s, 1H), 6.60(d, 
1=3.5, 1H), 5.71(s, 2H) 


47 


3.63(s, 1H), 7.20(d, J=3.5, 1H), 6.60(d, J=3.5, 1H), 5.10(s, 2H), 
4.59(s, 1H), 3.80(m, 1H), 1.18(s, 1H), 1.14(s, 1H) 


48 


3.65(s. 1H), 7.28 - 7.71(m, 4H), 7.23(d, J=3.4, 1H), 6.89(s, 1H), 
5.65(d, J=3.4, 1H), 5.22(s, 2H). 


Mass(m/s( intensity)): 313(11, 1), 294(1), 219(3), 269(1), 240(2), 
187(22), 160(36), 109(100), 81(29), 53(22) 


49 


9.65(s, 1H), 7.51(m, 1H), 7.23(d, J=3.6, 1H), 7.16-7.20(m, 2H), 
7.03-7. 17(m, 2H), 6.73(s, 1H), 6.65(d, J=3.6, 1H), 5.22(s, 2H) 


uassun/ Sv miens 1 tyy j • 6(\3\m f w, ^oovx/, ^udv / / , xd^j\odj , x^ov^xy, 
109(100), 89(27), 80(38), 63(17), 53(28) 




Q RR(q 1H1 7 9c: - 7 ^Rfm 7 fi 1H1 fi 71 (q 1H1 

6.64(d, J=3.6, 1H), 5.21(s, 2H) 


viass^in/ sv. miens i tyy j ■ o<s*t\iw, ^oxv^/» ^oxv,/j, ^ouv/y, xyyv^w» 
197(21), 170(13), 126(2), 109(100), 90(30), 80(30), 63(20), 53(27) 


1 R1 


q ccfc Tin 7 R7fm 1W1 7 91 M T-*3 9 1H1 7 IdYm Tin 7 07fc; 
J7.DOV.S, July, /.O/Aul, July , (.&jL\Q f J—0,6 t In/ , / . X^b V.II1 , \S\) , (.\J(\S, 

1H), 6.63(d, J=3.6, 1H), 6.46-6.50(m, 1H), 5.21(s, 2H), 3.82(s, 3H), 
3.78(s, 3H) 


MaccCm/c^intpncitv^V ^.ORfM ^Ol 17Q(°.9l 1R9f711 194(^91 100^1001 

viassvm/ s v miens i iy/ / • o\j*j\m t o\jj t xi&kociJ f iu4\fL/ t x^^\o^j , xuyvxuuj, 
93(25), 81(28), 53(33) 


R9 


Q fi^^c 7 *X\(A 7 1H1 R R7fH T=3 1H1 R info 9J-H 

4.65(s, 1H), 3.46(s, 1H), 1.10-1.95(m, 10H) 


Ltta.ssv.ni/ s v mi ens i vyj j • 6\jx\m) , £^ft, xrovxy, x^Dvxuuy, xuyv.o^-y , ovax:?/, 
53(19) 


CO 


4.76(s, 1H), 3.18(q, J=6.5, 2H), 1.25-1.53(m, 4H), 0.92(t, J=6.5, 3H) 


Mass(m/s(intensity)): 225(M+), 152, 126(100), 109(34), 80(16), 53(16) 


54 


9.65(s, 1H), 7.15- .38(m, 3H), 7.23(d, J=3.6, 1H), 6.73(s, 1H), 
6.65(d, J=3.7, 1H), 5.22(s, 2H) 


Mass(m/s( intensity)): 313(M), 240(1), 187(47), 159(13), 124(47), 
109(100), 80(29), 53(33), 41(36) 


55 


9.67(s, 1H), 8.12 - 8.16(m, 1H), 6.98-7.38(m, 3H), 7.23(d, J=3.2, 1H), 
6.66(d, J=3.2, 1H), 5.25(s, 2H) 


Mass(m/s(intensity)): 279(M,5), 235(5), 153(28), 125(22), 109(100), 
80(33), 53(31) 


56 


9.64(s, 1H), 7.23(d, J=3.6, 1H), 6.63(d, J=3.7, 1H), 5.12(s, 2H), 
4.74(s, 1H), 3.24(q, J=6.9, 2H), 1.14(t, J=7.4, 3H) 


Mass(m/s( intensity)): 197(M, 63), 169(43), 109(100), 90(90), 81(26), 
69(38), 63(59), 53(38), 41(92) 


57 


9.64(s,lH), 7.41 - 7.88(m, 7H), 7.21(d, J=3.4, 1H), 7.12(s, 1H), 
6.64(d, J=3.5, 1H), 5.25(s, 2H) 


Mass(m/s(intensity)): 295(M, 8), 251(6), 222(14), 194, 169(100), 
140(51), 126(20), 115(45), 109(69), 80(38), 53(33), 41(39) 
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<85> <^1go)l 1> l)ofl ^ 2:^13. ^ ^ JL^ ^ 

<86> <i-i> g gbstmtsti: ^ g^ag] ^s. #7> 

<87> ^^o. ^^3. AflS 3*H, *>7|^ ^ 

<88> H S^llS^l *l*l*r ^7>^7l fl^M 3 

7M^ AjjSf A>-g-is}^rV. A>^- a>^- #^<>IM -B-2fl€ 2 7H ^i^oi MG-63 

(ATCC No. CRL-1427)4 HOS (ATCC No. CRL-1543)*, *1~t-^ *K-^ M]Z.<& 

C2C12 xflS. (ATCC No. CRL-1772)* ATCC (American Type Culture Collection, Rockville, USA) 
"^fM hF-^^H -*Kr*rS2-^ , Dulbecco's modified Eagle's medium (DMEM)°ll 10% fetal bovine 
serum (FBS)^S- ^7>^ ufl*H wfl^}^ -M--§-*r$l^. 

<89> ^ (Cell proliferation)^: fl-^-*- 1^ ^-g- ^%7}^}JL, 5Etr 

St^l55] tfltb €<£"M ^^-i: ^>^.7l ^7}o\) 7l#^b MG-63 

°l-8-«H DNA 3 H-bM^( thymidine)^ «g^fr ^^*>^cf. 

2t4St 24-well plated well^ 2 x 10 4 7fl7> 1% FBS7> 

^l-i: ^StS. ^7>^>JL 48*)?} wfl^>^cf. p>^^- 4Al^V ^-<£ 3 uCi/well^ 3^^^^ 
(thymidine)^: ^7>*H wjjo^ * SL^o] ;e (phosphate) ^g^ilS. 4|^*Kn 5% ice 

cold ]=3HSS<>HlH^K trichloroacetic acid; TCA)S. ^e)*H TCA-lr-g-^ ^-8: 

0.1 M NaOHS. -g-«fl^Cr. ^ liquid scintillation counter^*! 
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3 H-EltJl ^(thymidine) -fi-<3: 

oo> [ a 8 ] 



IJ*}: 2003/10/29 



shfr# 1 (M) 




0 


100.00 £.30 


10-8 


101.38 it. 65 


10" 7 


103.91 d5.81 


10-6 


105.56 d5.49 


10" 5 


102.63 d8.53 


10-4 


105.50 £.90 



<91> 



tfl^oll Hl^j ^ 105% o]^-^ ^ ^ Jl4^- M-Ej-^rq-CS 8 ^ £ 1). #71 ^4^.«-Ei ^ 



<92> <l-2> a#4l3E. &*L^2l gZLg ?H>^r^JL^ ^(alkaline phosphatase 

activity; ^M^g &*1J^h) 

<93> ^ #^*}l-£r S^* 1°1 ^7>*>7l 
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° s i, -#7] -StN <1-1> 6 IM 7)^ HOS M)3L9 96-well plated ^ well ^ 5 X 10 3 cells<>] 
^f^-S ^ ^ ^-£3. ^^^##^r wfl^^^l ^7>^^, 10% 

FBS7> DMEMJ15. 96-well plated 48*1 # nfl 0 ^ 0.1% Triton 

X-100/salineilsL 37°C«\}*\ ^9} *13*r534. ^i^el^^ 7}£<& 100 mM^ p- 

M^Sifl]^ 5Lisllol^(nitrophenyl phosphate; PNPP) 0.1N #^^-Na0H (pH 

10.4)4 ^1 37r<*fM 30^?> SH-XM 7l^«?l PNPPS. ^-Bj -ft^sM i+^r 
PNP(p-nitrophenol)^ ^ 405 nm^]^ *V^^ , Lowry ^ ^-^S. 

°] <#_&. «I=^£M lH3-ir nmol substrate cleaved/h/mg protein^.5. Sy^r^*}. ^4 

^ s}7l S 9 ^ £ 2«)1 M-4vfl^4. 

<94> [X 9] 



1 (M) 




0 


100.00 d6.82 


10-8 


117.05 ^.13 


10- 7 


121.16 d4.93 


10-6 


115.76 J2.67 



^ o.s. iLZLS^^ (Siffert, 1958 ; Farley4 Baylink, 1986), l^^H^ ^ 
1- lo] 2^]S4 »^<*fl ^1*1^ <3^8: ^^>7] ^M)S. <g 7 ]<% 91 

#&niL±2\ ^§*r£4. -H. ^4, 1* ^7>tt ^life ^7>*M ^1^1 

«7l^ ^l^«fljL4i4 121%^5l ^7>75)-£4 9 ^ £ 2 %^). ^-71 ^4S. 

^B) £ 2:#^3L4 S*| Jr^c] <tf 7 }^ ol^^Jl^^ Jl4 

♦ ^vflZS. 3i#43E4 %^6J| 147} ^<*!*r5S4. 
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=96> <l-3> S#^l3E. £M&L ^SL Runx2^ iHt^ 

<97> *\]3L*\] Si 2l*r£l*rSl Runx27> ^^r^ DNA sequenced! 0SE2* 

67fl ^It 'S^tr pGL3 promoter vector^] ^^tr 6xOSE2-Luc vector* transient 
transfection «H £-^-§- ^-^^-o.^ ^^-^ Runx2^ ;£;£* luciferase 4^^. 

3. ^*Rr ^^*>^J1 *Hltb ^>7l^ 

os> ^6|| <i-i>6fl^ Bfl^tb C2C12 ^|S* 6-well plated well ^ 1x10 s seeding 

* 24^m ^o> 5% co 2 tifl^HH tifl^o^ 

<99> 24 LipofectAmine* 0 l-§-^r°3 p6x0SE2-Luc: 1 ipo feet amine complex* ^rt 0 ! 

£ol transfectionAMrf. 15^r^> ^.o> ^|£o| ^.g. j*: DMEM (FBS 

free)°.3. >*fl3L* ^*|-£t}. 6 well plated well ^ 800 ul^l DMEM (FBS free)* ^^ZL, 
*&-§-°l #\i 207 P 6x0SE2-Luc:lipofect amine complex* "4°] ^ ^ 3*1# 5% CO2 «fl 
<#7HH yfl^>^t|-. 3^m yfl<£ 3p 1 ntf^ 30% FBS7> #^&tt DMEM* well # ^ 24 

5% co 2 ufl^7l^|>H wfl^V^cf. 

aoo> 24 ^ 43.^ yfl*l* ^ DMEM (FBS free)-^-S. ^l3L* ^l^}^. 6-well 

plated well #2 ml$\ basic fibroblast growth factor (bFGF)7> 10 ng/mlS. ^7}£)<H 
DMEM (FBS free)* ^\^}JL tfl^^ bFGF7> ^7>s)^ DMEM (FBS free)* ^\^}^ 

4. 24*1# 5% C0 2 incubator^*} Bfl^tb ^ PBS -§-^-2.3. Aflaj ^ luciferase activity 
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aW* l (»M) 


Runx2 (ft) 


0 


100.0 


1 


209.2 


10 


218.9 



102> zl ^af, S^M: 1-gr 1 ^ 10 pM ^£<M ^7 r *r*l ^2^1 «1*H Runx2^ % 

43 -fr 2<XMM# #^*>^^-(a 10 ^ 3E. 3.^2). ^tflA^ 2#^3L£} 

7\ %t\. 2f4l5] JfrSH* #^*>7l ^"gfl^^ ^» W #*rSl*r (Runx2)^ 

^^r^H, 2iMl3E.7> ^-3-5. <^e} -tt^!.*} (osteocalcin, osteopontin, 

type I collagen, bone sialoprotein)^ ^7H^lt}-. o]s- -ft-^U}^ promoter*^ 

Runx2^| response element (0SE: osteoblast specific factor binding element)7> itr^"^ 1 *! n. 

consensus sequenced PuACCPuCA7> ^cf. 2:#Afli^ ^^-fr^H ^-fr 

^7M?1 ^.o.g. Ji^^r (Lee ^, 2000; Park -§S 2001). 

d03> <l-4> 3i|-#^l3L g^Lgfe osteoprotegerin (QPG)^ gLg 

<104> #7] ^i|H <1-1><*1H 7l^tb MG63 96-well plated confluent ^[A «fl 6 cHr 4 

ojsj ^S^l ^ 5.7} serum free DMEM 2 ml-§: $7 r *M 16*171: «fl<£*b 

^ #3*1* ^W4. 0PG EL ISA kit* <>l-§-*H 0PG7> -frs^ ^*r£4. ^*Hr 

*>7l 1 11 * £. 4^1 t+Bl-tfl^nf, 

<105> 
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01> l& 10] 



05>i02i 



:536 



^ 2003/10/29 



13. Ill 



0 



100.00 dO.OO 




185.36 d30.56 



204.30 £4.96 



866.90 £0.59 



106> 



^ iHS 6 !!^ receptor activator of NF-kappa B receptor (RANKL)7 r 



HV^Al ^jl^t}-. RANKLE 2t4S ^ ^b^^l^^l 5. ^^15. ^ 

receptor activator of NF-kappa B (RANKH ^tWHofbauer ^, 2000). OPG^r RANKLE 
decoy RANKLE RANK^ ig-JLS.*) ^t^i ^17]- ^^3ES ^r^- 

3}^ ^-SH, 3M ^t}(Kong ^, 1999; Yasuda 1999; Suda 

1999; Aubin ^ 2000). €■ i^H^r St^^t 1* *1eJ*H OPG^ 

:107> ZL ^ff 1* %7}-& ^-f S^S-OfM 3X^1^ ^-g; <^l*Rr 

#^<y 0PG ^-ir 1^ 10" 10 , 10" 9 ^ 10" 8 ^ 185%, 204% ^ 

866%?}*1 ^7"W^t} (£ 11 * £ 4 ^-7] ^sj-s^-B) £ lol 2^31 

ofl^i 3r#^l^ ^-i- ^*ll*Hr 0PG» Sr#^]S^ ^*fl«Hr 71^-i; 

<i09> £ ^*}»£r s|-t]"§- 1°1 ^-^-flS.^ ^ ^oj| o^n^ ^-g- %^l^ r 7] 

«sfl o lm(0AAS, OCT Inc.)^] Sr#^5L Mfl^M 
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S^la^i^l TRAP (Tartrate-resistant acid phosphatase activity 6 l^r 
-TRAP'-olBl- ^-Qt)-) ^ (Resorption pit)* 

io> <2-l> sH^l3L ?l?Afl^ £± ^ gg ghl^flgg^ -R-s 

lh> u>-f^ f^A|£f ^^^-71 ^ 7~9^ € -g-^ "H-^* 341*1*1 ^ 

tfl£)^3f t^-^-S. ^#^}ZL <£S^ *{| 7^*1 ^ 26G ^a>^ 

^. ol-g-^>o^ -s^ ^ 0.1% collagenase (Gibco), 0.05% trypsin ^ 0.5 mM EDTA 

(Gibco)7> Jl^-§-^ 1 m£» ^V^H ^*r* *IVa ^ 30£-# 51^^ tT^lSt S. d r 

10% FBS7> S.*k& a -minimum essential medium (a-MEMH 24^1 ?> £ «fl 0 ^ ^ ^1^^ 
*^§- ^r^^^r. ^n^l^r Ej^r T3l«-2>-^5Ll- we ll# 2>40 5 7fl^ >*1|S7> SjJE-if 

^•^f^M ufl^t!: 1 ^. 8^3> fcfl^rfe ^tb 20 ngM macrophage-colony stimulating factor 
(M-CSF, Peprotech, USA)^ 30 ng/m& RANKL (Peprotech, USA)°1 S^Hel a-MBH 1* 

TRAP ^*§*r$jh=}-. J£^r Sr#^]S^ 41 *H * #*r€ 



; H2> <2-2> TRAP(+)9l ^^13£ ^ ^ 

cii3> 45£ufl°J= 3s ^-^13L# PBSS. Aflaj ^ ^ *1 3= 3] °1 S -o}xfl E fl °1 B-.3E-§-^ £H = 

(citrate-acetate-formaldehyde)S 5^-# 3L^]f]JL q-H* AS-BI 5.^IHB(naphthol AS-BI 
phosphate), sfiB 7H!(fast Garnet) GBC -%-°A*\- 7 mM (tartrate buffer) 
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(pH 5)-g: f"fr*Kr 37t: o>Afl^|o]B *\$\ (acetate buffer) (pH 5.0H 1*12: «fl°^H 

TRAP S^-Sr ^rS^-. 37fl ^ 7>*|^r TRAP(+) ^^Sti- 4t4iS. *Hr*r&4. 

5 12 ^ £ 5^1 i+Bhvfl^t}.. 
L14> 12] 



3*tf* 1 (M) 




0 


132.80 dlO.50 


lO" 8 


105.20 d8.58 


10-7 


120.00 d6.42 


10-6 


103.60 d6.95 


10-5 


108.20 :M. 57 


10-4 


j 77.20 d6.73 



115> 



<116> 



jl <£b^ $£.51^ (Scheven ^, 1986), ^-#4^1^ ^-33-2-5. tartrate^ tfl*fl ^4 
Efifl^ acid phosphatase"?! TRAP^g- 7>*H ^r€- AflX^ *r 

AflS^-flH ^l^^r (Minkin, 1982). ^'Mtt 4t^i^! ^» -frHSfr 

71 jfl^ ^AOa^l 3HMflS7} s^r# ol-g-^-^o.^, TRAP 6 )! °^°H 4^ 

<g ^.03- nfloj^. ^ ^^^1 ^ tH2^i TRAP °<Hd t^Afl3E.3} ^7} 

=L ^ 1* ^7>«fJ-Sa-Sr tfls^oj) wl^fl TRAP (+) c^-flio} ^7> 1327HH 
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17> <2-3> gj^jLg-g] 

•18> ^M]S.4\ ^A>*}7l ^r#-3L^]^lMS. plate (OAAS™, 

OCT, KoreaW *\}Z.vty<$ ^ tifl^-i: ^ 1:^^ *H7i*}7) 

41 «H culture plate* ff^S ^ 5% sodium hypochlorite -g-^-ir ^ 5^-# 

^ ^ 4a) ^fH^S. 4- ^ ^ ^« Image pro plus*- 

^#^4. ^sRr 1 13 ^ £ 6°fl ^xfl^rf. 

H9> [3L 13] 



1 (M) 




0 


100.00 :©.67 


lO- 8 


66.03 dff.49 


10-7 


61.46 fi0.35 


lO" 6 


41.75 da4.07 


10-5 


46.92 £.60 


10" 4 


52.34 d8.28 



:120> -tS^^HH ^S. ^"^m %^ ^V^M 4|*H 

7]^ ^4 -B-A>§>7fl ^l^-t!: ^4 5LiillolE7> 5E|^ plate* A]~g-*H (Choi f-, 2001) 
3r#<*fl5E.<i| tifl^m^ s}-^ 1* tfl^oll t^H ^ ^^o] 

d2i> ^4 ^# 1^ ^7>*>^* nfl ^2:5-^1 ^r 5 } (resorption pit)^ 

50%7 r *l 3 -2.3. q-B}^(S. 13 ^ 5. 6 . 3|W 1°1 4^1^ #^ 
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22> <2-4> g; -fKSl^ ^ ^^1^- 

0^ t4| 100 %S M, ZLofl tfltt ^^S. S7M^ 3*HM3£ ^1 
-§:S. X^-sV^CS. 14-16 . 

.24> 
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NO 


X 






Y 


0.1 


1 


lOuM 


1 


H 


HO- 


0 


0 


30 


32 


H 


CeHsCHzCOO- 


0 


23.3 


50 


33 


H 


2,6-F 2 C6H3CH2C00- 


0 


3.3 


50 


34 


H 


2-CI-6-FC6H3CH2COO- 


0 


16.7 


36.7 


35 


H 


3-CI-C6H4CH2COO- 


0 


23.33 


43.33 


36 


H 


3-SC4H3CH2COO- 


0 


6.67 


30 


37 


H 


3-F-C6H4CH2COO- 


0 


10 


6.67 


38 


H 


2-NPCH2COO- 


0 


23.33 


20 


39 


H 


2.4-F2C6H3CH2000- 


0 


10 


56.67 ! 


40 


H 


(C6H5)3CC00- 


0 


16.67 


43.33 


41 


H 


2-CH30-6-FC6H3CH 2 C00- 


0 


6.67 


56.67 


42 


H 


3-CHS0-6-FC6H3CH2C0- 


0 


23.33 


53.33 


43 


H 


2-BrCi4H28C00- 


0 


17.6 


90.26 


44 


H 


C14H2SCOO - 


0 


16.67 


53.33 


49 


H 


3-CIC6H4NHCOO- 


0 


10 


0 


50 


H 


4-BrCeH4NHC00- 


0 


10 


0 


53 


H 


CHsCHaCHaCHzNHCOO- 


0 


10 


36.67 


54 


H 


3.4-C12C6H3NHC00- 


0 


0 


10 


55 


H 


2-CIC5H4NHCOO- 


0 


20 


20 


59 


CH3O- 


2-CH30-4-CH2=CHCH2C6H30- 


0 


0 


15.95 


60 


CHsO- 


2,4-Cl2C<&0- 


0 


0 


32.75 


61 


CfcO- 


2-CIC6H4O- 


0 


0 


11.66 


I 66 


CH3O- 


2-NO2-4-CIC6H3O- 


0 


0 


13.58 


67 


CH3O- 


2-NO2C6H4O- 


0 


0 


15.92 


68 


CHsO- 


2-(CH3) 2 CH-5-CH3C 6 H 3 0- 


0 


1 0 


5.62 


70 


CH3O- 


3,4-(CH2)3C6lfeO- 


0 


0 


3.34 


75 


CH3O- 


3-CH3-4-CIC6H3O- 


0 


0 


0.78 


i 79 


CH3O- 


4-IC6H4O- 


0 


0 


34.65 


80 


CH3O- 


4-CIC6H4O- 


0 


0 


15.19 


85 


CH3O- 


(CH3) 2 N- 


0 


0 


3.75 


89 


CH3O- 


CeHsNH- 


0 


0 


12.6 


91 


CH3O 


(CHs)3CNH- 


0 


0 


9.89 


94 


(CH3)2CHO- 


2-CH3OC6H4O- 


0 


0 


5.9 


95 


(CftOaCHO- 


2,5-Cl 2 C6H30- 


0 


0 


0.97 


97 


4-CIC6E1O- 


2-CH3OC6H4O- 


0 


0 


12.75 



:125> 



24>102(^^536 
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IS. 15] 



NO 


X 


Y 


^M)S. *M ^*fl-§-(%) 


0.1 


i 


lOuM 

X V/LUVX 


98 


CeHsO- 


2-ClCeRiO- 




U 




100 




^ vnsv^ii 2 wn 2 v€n4U 


0 


0 


10.46 


1 AO 


un- 
til/- 


4-b 1 L6tWJ _ 


0 


0 


5.05 


103 


HO 


4-BrCrfUO- 


0 


0 


2.77 


| 107 


H0~ 


2-CIC6H4O- 


0 


0 


32 


108 


HO- 


2-BrC6H40- 


0 


0 


14.72 


109 


HO- 


2.5-C12C6H30- 


0 


0 


^ 25 


112 


HO- 


3-CICkEiO- 


A 


u 


1 . /y 


114. 


HO- 
n\j 




0 


0 


4.2 


117 


Tin 


1-NpO- 


0 


0 


5.86 


119 


H0- 


4-C1-3-CH3C6H30- 


0 


0 


37.02 


120 


H0- 


CeHsCHzS- 


0 


0 


27.99 


121 


CH3CH2CH(CH3)NH- 


4-IC6H40- 


0 


0 


7.12 


123 


(CH3CH 2 )2N- 


4-C1-3-CH3C6H30- 


0 


6.9 


100 


124 


CH3CH(CH2CH 2 ) 2 N- 


2,5-012(^40- 


0 


0 


7.62 


127 


(CH3)30ffl- 


CFsCHssO- 


0 


0 


13.82 


128 


(CHzJaN- 


2-BrC6H40- 


6.54 


0 


97.65 


129 


(CHs)3CNH- 


2-BrC6H 4 0- 


0 


0 


2.2 


130 


(CH3)2CHNH- 


2,5-Cl 2 C6H3NH- 


0 


0 


7.84 


132 


0(CH2CH2)2N- 


3-CH3-4-CIC6H3O- 


0 


0 


62.30 


I 133 


(CH 2 )6N- 


2.5-Cl 2 C6H30- 


0 


0 


0.5 


134 


(CH 2 )5CHNH- 


4-(CH3)sCC6H40- 


0 


0 


21.42 


136 


CeHsNH- 


4-(CH3)3CC6H40- 


0 


0 


2.49 


137 


CsHsNH- 


2-NpO-* 


0 


0 


38.3 


140 


3-BrC6H4NH- 


4-FC5H40- 


0 


0 


11.93 


| 141 


4-FC6H4NH- 


3-CIC6H4O- 


0 


0 


13.01 


142 


3-CI-4-CH3OC6H3NH- 


2-CIC6H4O- 


0 


0 


32.17 


143 


3,4-F 2 C 6 H 3 NH- 


4-IC6H4O- 


0 


0 


10.63 


144 


2-CH 3 CH 2 0C 6 H 4 NH- 


2-NO2-4-CIC6H3O- 


0 


21.95 


85.25 


145 


2.4-(CH 3 0) 2 C 6 H3NIt- 


2,5-Cl 2 C 6 H30- 


0 


5.98 


83.3 


146 


4-BrCdUNH- 


4-IC8H40- 


0 


0 


10.03 


147 


4-FC6H4NH- 


2-N02-4-CH3C6HiO- 


6.11 


19.4 


99.72 


148 


4-NH 2 C0C6H4NH- 


2.5-C12C6H30- 


0 


3.05 


47.55 


149 


2-N0 2 -4-CH30C 6 H 3 NH- 


4-F-C6H4O- 


0 


10.32 


78.34 


150 


4-CH3OC6H4NH- 


3-CH3-4-C1C6H30- 


0 


0 


19.12 





<126> 
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[5. 16] 



NO 






<3 *!-§•(%) 


x 


Y 


0.1 


1 


lOuM 


151 


2 9 5-F£WNBr 


3-CIC6H4O- 


0 


0 


19.8 


152 


2-CH3-5^H3(feCC6H3NH- 


4-IC6H4G- 


5.37 


0.08 


37.56 


155 


2-F-5-CH3C6H3NH- 


2-NO2-4-CH3C6H3O- 


0 ! 


0 


27.92 1 


156 


2,3-Cls£fl3NH- 


2-N(feCeH40- 


13.01 


18.26 


98.48 


157 


2-CH3OC6H4NH- 


2,5-(CH3)2C6H30- 


4.87 


10.71 


97.46 


158 


2-F-5-CH3C6H3NH- 


2-NO2C6H4O- 


0 


0 


23.57 


160 


4-CH3COC6H4NH- 


1-NpO- 


0 


0 


38.96 


161 


2 > 5-F 2 C 6 H 3 NH- 


2-CIC6H4O- 


0 


0 


11.33 


163 


3-CH3CH2C6H4NH- 


4-F-C6H4O- 


0 


0 


51.2 


164 


3,4-(CH30) 2 C6H3NH- 


4-CH3CH2CH2C6H4O- 


0 


0 


30.52 ! 


165 


(OtOsCNH- 


4-CH3CH2OC6H4O- 


12.35 


28.76 


88.75 


166 


2-CH3OC6H4NH- 


2-CH3OC6H4O- 


0 


0 


1.08 1 


167 


2-CH3Q2CC6H4NH- 


2,4-ClzCeIkO- 


0 


22.42 


96.47 


169 


3,5-(CH3)2C6HsNH- 


4-CH3CH2-C6H4O- 


0 


0 


21.04 


170 


2,5-Cl2C6H 3 NH- 


4-CH3CH2CH2C6H4O- 


0 


0 


16.31 


171 


2-CH3O-5-CH3C6H3NH- 


3-CIC6H4O- 


0 


0 


0.42 


172 


2 > 3-(CH 3 )2C 6 H 3 NH- 


3-CH3-4-CIC6H3O- 


0 


0 


11.08 


173 


4-CIC6H4NH- 


3-CH3-4-CIC6H4O- 


0 


0 


8.03 


174 


2-CIC6H4NH- 


2-CH3OC6H4O- 


0 


0 


14.11 


175 


3 > 4-(CH 3 )2C6H 4 NH- 


2-CH3OC6H4Q- 


0 


0 


33.33 


176 


2,4-F 2 C6H3NH- 


2-CH30-4-CH3CH2CH 2 C6H3(>- 


0 


0 


15.56 


177 


2-FC6H4NH- 


3,5-(CH3) 2 C6H30- 


0 


0 


11.03 


178 


2-FC6H4NH- 


4~ClCeH40- 


0 


0 


14.09 


179 


2 ( 6-(CH3)2C6lfeNH- 


4-CIC6H4O- 


0 


0 


34.81 


180 


2-CH3CfeCC6H4NH- 


3 f 4-(CH3)2C8H30- 


0 


0 


8.15 


181 


2-CI-5-CF3C6H3NH- 


4-CIC6H4O- 


0 


0 


56.96 


182 


2-CH3O-4-NO2C8H3NH- 


4-ClCrfUO- 


0 


0 


4.34 


183 


2-NQ2C6H4NH- 


2-CIC6H4O- 


0 


0 


57.39 


185 




2,3,5,6-F 4 C6H0- 


0 


0 


13.64 


186 


3,4-FAHsNH- 


3,4-(CH 3 )2C6H 3 0- 


0 


0 


21.09 


187 


3-CH3C0NHC6H4NH- 


CsFsO- 


21.4 


37.05 


. 36.74 


188 


2,4-(CH30) 2 C6H4NH- 


2-BrCeH40- 


0 


0 


7.6 


189 


2-CH3OC6H4NH- 


4-(CH3)3CC6H40~ 


0 


0 


48.99 


190 


4-ICeHiNH- 


2-BrCeH40- 


0 


0 


5.12 


191 


3-NO2C6H4NH- 


4-IC6H4O- 


0 


0 


8.06 



BhfljL ^13-^.3., 0.1 11M 128, 147, 152, 156, 157, 165, 187-9 

sH^ilS. ^ 4-21 % ol^o.^, 10 y M *f-^® ^ tfl^-^ ^ -frSL^o} 4 
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28> <^o\] 3> ^S.^ 

29> M- ^^>§^r \i^^^l^(Ovariectomy)^r *lfl*H -fr^Q ^^1* € 

i3o> <3-i> vi-^i 

i3i> 100 mg/kg-^ t^b}- 1 ?! (Ketamine, Retara) ^ 2% tM 2 ^ (Xylazine, Rompun 0.15 ml/kg) 
^l-iM^I ^#^1 ^12- -¥-5-^1^(10% povidone- iodine scrub 

followed by a 70% alcohol wipe)* ^r^rS^. 
i32> H^A-j 4^ l cm 7>^ ^7fl» ^1 # ^ ^J-o] 

<£^s Aj^^v^uf. \+i ^ ^ ^7l» 4# *fls. 7fl^^l *W ^ ^-S- 
^ s ^ig jg-^vg. Al^^-^cj-. ^ tf^HM* ^*fl "SMB*D AflsWS (cefazolin 50 

mg/kg)» ^r^r^. 

<133> <3-2> 3»1H1- 1^ W^- ^ 

<i34> t!: B r«H *fltb Mil* 250 g* 7l^S ^l^rSl 1 }. 

3. tfl^ ^H^r jl^a>^ ^>e)^ 30 ml 21 fcijKg- ^^^^^ ej^MC^ 
p>^ ^ # 30 mH 1-1: 10 mg^8: M*H!:n. *m , 
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^ nV^-fi] ^°-0- ^ U-^- <y=°- ^ej^l ^ <*H ^ofl o. ^ ^6)] 'u^ 

^ 7]fOS ^fl^.'-l-^ ti>^X] n fl^ ^» % 

^ofl 4^ g^-* ^S^^cf. 
135> 5^-§- 1^ <WJl2|-* ^o>^.7l \}^>fl» *1«8 ^ 4^ 

<#7] 3# ^ f^AS 4^# ^M*}^, ^# ^ 4^ ^ € 

16*}?] Q tflS^ 4^>^» l^AS ^#^4. ^7)1 #3-* ^3^0. 

3#(Tibia) 2:^^ Mofl ^ JL^, iHr, ^ 

136> 13 ^^jL3f» ^K^] ^SflAjfe ^ 4^<& ^ S^HH 

4 ^o> c^-g^ Jf-o^ji tflS^ Tfl^r*}^ A>^>o|rV. \+^^^ ^ 8^7> 

cl37> <3-3> agL^gl^ ^# 

<138> j# 7 } ^^^1 <3-2>°lH S3j3L£-£r ZL^°A (Bouin's solution).^. 3= 24*] # JL 

<33j-*l7l7l 3^fl 5% ^^-2-5. 3= 60*1# (Decalcification)^: ^l^VSt^-. 

o) jjt * si^ ^-s. 12 a] ^-fl^-ZL 70%^ ^ ^ 2*13:^, 80%, 90%, 

95%, 100%£2*<M 2*1 # 33? *1?1 4-g- Xylene ^.S. ^s}- 4^ 2*1^ zj- 33} 
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39> sMi^ ^14 ^ S-gr^l^ rotary microtome^: °l-g-^V^ 4m ^MIS. ^€^^r & 
*^ Poly-L-lysin^-S. ^WS.W^4I -M"*!*! 41 #71(40 d3°C)» °l-g-SM ^i^l 

m^r. ##*1 xylene^: <>l-g-1sM aflT^r^ fe^r* 

X]^ ^ Hematoxylin-Eosin ^llr 0 ! Gomori °J*9 (Gomori's trichrome stainM: *| 

60^ incubator^M r>}^<£ &3~a}?± * %^v]%°.5L 33 ^ ^]*r£4. 



140> <3-4> ^-t^HS-^ gjgsg): 1 

I4i> -g-^-Tfl 200g ^4^1 7^ bj^ 20*>3» ^"^-S (16*r3)4 rfl 2:^(4^^ ) 

uPr^ 7l#tt Vidb ^4 YHi* ^, 4^ ^^4 tfl 

3E£-§- ^#*H aJ H4 -g-^Tfl ^^>ZL ^^(Tibia)^ ^-4 

:142> Zl ^4, 12.5«flS 44 1# tflS^lHfe 7R> 

*>i£j 4lJ#4 tflJf4 i^^-o] (J£7^ a), 1^- 

#ol ^4*1 8£&4 (J£74 b). a^r 40«flS. ^r%tb 44 1* 
-MS^Mfe 44^4 ^#°1 ^^^Jl, *^#Jf*ol ^#3. Sfl^*! 3# (tibia) ^ 

#^0] ^b#s]^4 (£8). 
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i3> <3-5> M^tM. gjL&U: 2 

14> s-Jf Til 200g ifl^^ ^ *H 20*r^» -£^*H ^H\f(16"HM)*r tfl2:5-(4^^)^.S. 
ufY^ 4^ ^<?J; ^^tf. ^^^r 1 mH] ^aH 1 10 mg-i: 

5q^A>s tflS^m 1 ml-i: ^ta- ^M*}£i=r. 4^# ^# 

^ «Hfe s-^-Tfl W» ^*}JL (Tibial 2:^}^* ^ 3.^, %4=. 

45> n. ^ tfls^ ^4 4 23-^ ^^-o] ^#5] ^0.14 ^-^i: 1 

1H* 1°1 1^1 Jl^-7> 5&cRr ^ ^ol*>^c)- (5. 9). 



I46> <3~6> *lJL:fc3fr 

» ^tltt ^ 1 220 fdm # 30m HI ^ 3^5. 4^# ^<^*>SI^. ^# ^ 4^ ^ 

16^}^^ tfliS 4*1-51-1- I^AS ^%*\<&A. =L*\5L BJ H^ -i-^rTfl ^» ^J*r3I 

^^(Tibia) 2:^* ^ ^ * 2*l*r3 ^1*S*V^4. 

£ ##4: »cM 147} 5*4^ ^^^-(S. 10). 



ci49><^-^c4| 4> ^S^^7l(Bone mineral densitometer; BMD)* S^A]«j 
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50> 



<4-i> gj&^g}- 

5i> 250g *H* ^ €7B1- tr ^ 4^# 10 mg ^Ir-ir ^nP" 

4. \+i^7H # Al^-^ ^ 1^ ^ BMD ^-i: *l^r& 

t^. BMD^-I: ^*fl ^■^} XCT 540 Research SA^r °1^>^^-. 

52> *H*| *H| ^>^-^«?l Ketamin HCKketara lOrag/kg)^ 2% xylazine HCKRoupun 

0.15ml/kg) ^^Hl ^^^M t4#M?1 voxel size 0.1mm x 0.1mm, BMD 

^ ^ Threshold 280mg/cm 2 (-gfl^# 500mg/cm 2 (*m^ 

Scout scan (10mm/sec)» **H ^^(Proxima tibia)^ ^§^*1* CT scan(7mm/sec) 

^ **fl ^*B3l 37flsq sliced (BMD)3b8r ^*>^^ ^ 2$\ 

o|^H Jl3f7> M-^^q- (a 17 ^ £ 11). 

'154> [S. 17] 





#^£^34^ (*) 






-^Hl 1 ! 


0 


0.0 


0.0 


i 


-7.5 


-2.5 


2 


-11.6 


-3.2 


3 


-14.9 


-1.8 


4 


-18.6 


3.7 



<155> <4-2> ^l^-JL^l- 
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56> 250 g y JH» #2} \±±. ^7fl# 4^# ^M^r^^r. 4^ ^ 4# 

§^5. ^7]# Jf-^fl ^ 4^# P>e]^- 2h%€" 1-i: 220fdS. 1- 30 mli ^ 4 

57> tfi^l ^ -^g-fr ^ l^ ^o.S 8^# §^£(BMD) ^^-i: 

^l^rS^. BMD^J-i- 4l*fl >fl2:tr XCT 540 Research SA* °l-g-*r£i=r. 

58> ?1H*1 <?H ^r^-^Sl «H# Ketamin HCKketara 10mg/kg)3r 2% xylazine HCKRoupun 

0.15ml/kg) •S'M-i- ^^^M ^i^l D r^ A l?l ^ voxel size 0.1mm x 0.1mm, BMD 

41* Threshold frfr 280mg/cm 2 (^fl^^ «H|). 500mg/cm 2 (*m# ^8) .£3- -g^rSt*}- 
Scout scan (10mm/sec)» #*r°* ^^(Proxima tibia)^ ^§41 *1« ^^-ul CT scan(7mm/sec) 
^ <^6j|*| 37fls] sliced MS- (BMD)^Jr-ir ^ 41*HH 2s) 

%^}JL 8^# *ti^r tiV^-^>^^. 
159> zl ^4 #^5. i&SHH \h^7> t|l25 ^ 22%^ 

*r ^ 15% 

^15.^1 Jl^-7]- fl-fr* <£ ^ 5fl4(5. 18 ^ £ 12). 



:160> 
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*)A|6}| 1 


0 


0 


0 


1 


-3 


-2.9 


2 


-10 


-10.5 


3 


-15 


-14 


4 


-19 


-17 


5 


-21.8 


-16.5 


7 


-25.9 


-19 


8 


-32 


-21.4 



162> 6^^^1 ^3^€*IPMI (specific pathogen-free, SPF) SDTfl *}-8-«H 

-a^l^SI^. W 2*>bH°1 ^-g-efl ■& ^» l-fr *W 0.5% pfl^^l-S-S * 

«H 1^ ^rSM. ^ ^ ^H^, "9-*^. ^ 

#714 °l#<*|Jf» 3ft^-5!l^. 

asa^, sfll^fis*, tt^aw 3*>, ^3^3 ^<M£ >^#sHr «r*sq*l & 

o]#°] ^3}- .a. -S*H l^r 2-^ ^V-f^^l^ife 1910 mg/Kg, ^m^iir 3100 

mg/kg M-^tfl^l ^A^, 3^ (LD 50 )^ 1910 

mg/Kg o]jl, SUMHfe 3100 mg/kg <>l#Sl 



<164><^^]^ 1> 5g#*H<J] 



65-47 




102«\#2536 *^ 2003/10/29 



65> ^X\d\] i<q 5 rag* ^-S.^.^ 14.8 rag, sj-M^- 10.0 rag, ^HtJl^ ^ 

BfloHHS o.2 rag4- £W"ir 3#tb *H*-*H ^^tb No. 5 €^ 3 

L67> -*)aH 5.0 mg 

L68> 14.8 mg 

i69> • • • 10.0 mg 

i70> ^Bflt>}sflo]H 0.2mg 



171> <^|^j|c4| 2> ^A>ofl>HSl ^2:^ 

:i?2> ^aHI 14 10 mg, 180 mg, Na 2 HP0 4 - 12H 2 0 26 rag ^ ^-fHr 2974 mg# ^ 

-fj-Aj^ ^A>*fl# *|]2:*l-£4. #7] -g-«3|-& HH 1#JL 20??<M 30£-# 7>1^^ ^^1^4. 
:173> Aj-7] ^A><>»»]<>] 4^4 £4. 

:174> -£UH] 1^ 3^^" 10 mg 

:i75> ^4-f- 180 mg 

=176> Na 2 HP0 4 - 12H 2 0 26 mg 

<177> ir^FMr 0.2mg 



<178><^^ofl 3> -g-JL^ afl^^ 
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79> £X\<% i<>] 0.1 g, C, ^'t«l^J E, ^sH^, 

80> #7] ^^^-8: 

8i> ^A]<m i<2] ^# o.i g 

82> 13] Bj-T?l C 15 g 

L83> ^-^iHf 1 ?! E 7.5 g 

i84> 19.75 g 

185> ^sKl-'S 3.5g 

186> \J\ 3.^^«>u] 3 . 5 g 

187> A 0.2 g 

188> Bi • • • 0.25 g 

:189> WlBj- 1 ?! B2 0.3 g 

:190> 
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i] 

3^-«H 1 



( #7] ^4M, 

X^r H, OH, OR, NR^ 2 °H, 

Y OR, NRiR 2 , SC(=NH 2 )NH<>1^. 

c^H, ^h, q-H^^l, 5E^ "fl^l, tSS, tiS£, HiLE, MBS ^ €5. 

^og o]^^l ^^-71 3 7fl ^m7l# °Hi SE^ 4 7fl t-S^H 

Ci~C 4 ^ ^71o]p1, 

Rl, R2^ i|Ef^l Hl^r t^S, -S--SL5L, MBS £ 

o]^o\^_ *lJ&7l^^ 3 7fl *}®7]* ^ Ci~C Z 2) 

Rl, R2 7 > SL^ ^ Ci~C 3 ^ ^7l» a^s. <3 
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[^t 1 * 2] 

*ll 1^41 SM^i, X ^ Y7V *M 1 1 vfl^l i 7*11 X ^ 

# <^ ^-oi ^ *Hr ^ 5E^r ^ 0.3. §| 

a i 



NO 


X 


Y 


1 


H 


H0- 


2 


H 


CHaCOO- 


3 


H 


CeFsO- 


4 


H 


CHaO- 


5 


H 


3,4-Cl 2 C6H30- 


6 


H 


4-NO2C6H4O- 


7 


H 


2,4,6-Cl3C6H20- 


8 


H 


4-BrC 6 EiO- 


9 


H 


3-CH3-4CIC6H3O- 


. 10 


H 


C^ClsO- 


11 


H 


4-CNC6H4O- _ 


12 


H 


3-CF3C6H4O- 


13 


H 


4-CH3OC6H4O- 


14 


H 


2,4-F 2 C6H30- | 


15 


H 


3-BrCeH40- 


16 


H 


2-NO2C6H4O- 


17 


H 


2-BrC6H 4 0- 


18 


H 


3-CI-4-FC6H3O- 


19 


H 


2-Cl-4-BrCeH30- 


20 


i H 


2-CH3OC6H4O- 


21 


H 


3-CH3-4-N02C6H30- 


22 


H 


2-Cl-4-FC6lfaO- 


23 


H 


2.3-C12C6H30- 


24 


H 


2-NO2-4-CIC6H3O- 


25 


H 


4-ClC 6 H 4 0- 


26 


H 


2,4-01^30- 


27 


H 


2-(CH3) 2 CH-4-C 1 -S-CHsCeHzO- 


28 


H 


2,4,6-Br 3 C8H20- 


29 


H 


2-CH3C6H4O- I 


30 


H 


2,6-(CH3) 2 C6H30- 
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NO 


X 


Y 


31 


H 


CeHsCOO- 


32 


H 


CsHsOfeCOO- 


33 


H 


2.6-F2C6H3CH2COO- 


34 


H 


2-C 1 -6-FC6H3CH2COO- 


35 


H 


3-CI-C6H4CH2COO- 


36 


H 


3-SC4H3CHZCOO- 


37 


H 


3-F-C6H4CH2COO- 


38 


H 


2-NPCH2COO- 


39 


H 


2,4-F2C^3CH 2 O00- 


40 


H 


(C6H5)3CC00- 


41 


H 


2-CH30-6-FC6H3CH2C00- 


42 


H 


3-CH3O-6-FC6H3CH2COO- 


43 


H 


2-BrCi4H28C00- 


44 


H 


C14H29COO - 


45 


H 


4-FC6H4NHCOO- 


46 


H 


CeHsNHCOO- 


47 


H 


(CH3) 2 CHNHC00- 


48 


H 


3-CF3C6H4NHCOO- 


49 


H 


3-CIC6H4NHCOO- 


50 


H 


4-BrCeH4NHC00- 


51 


H 


2 , 4-(CH3O)2C6H3NHC00- 


52 


H 


i CeHuNHOOO- 1 


53 


H 


CH3CH2CH2CH2NHCOO- 


54 


H 


3.4-C12C6H3NHC00- 


55 


H 


2-CIC6H4NHOOO- 


56 


H 


CHsCHaNHCOO- 


57 


H 


2-NpNHC00- 


58 


CifeO- 


3 , 5-Cl2-4-NH 2 C6H 2 C(NH2)=NO- 


59 


CHaO- 


2-CH 3 0-4-CH 2 =CHCH2C6H 3 0- 


60 


CHaO- 


2.4-C12C6H40- 



3 
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NO 


X 


v 

I 


61 


CH30- 


O DP II rv 
2-ClC6n4t>- 


62 


CH30- 


0 0— .r* 11 rv 


63 


CH3O- 


0 >i p 1 r* 11 


64 


CH3O- 


O XT r\ .* 


65 


CH3CH 


C6F5CH 


66 


CH3O 


O XTP it P 1 p TT P. 


67 


CH3CH 


C\ XFP P IT f\ 

2-N02C6H4U- 


68 


CH3O 


O /PIT \ ET PU r* TT r\ 

2~(CH3)2CH-5H^H3C^H30- 


69 


CH3O- 


a p 1 p ti rv 


70 


CH3O- 


O A / PTT \ II /A ! 

3 , 4-(CH2)3C6H30- 


71 


CH3O- 


0 r*i vi i>..r* 11 rv 

2-C 1 -4-Br CetfeCh- 


72 


CH3O- 


r% pi t™»p it r\ 

2-C 1 -4-FC6H3O- 


73 


CH3CK 


0 pit p n A 
3-CH3C6H4O- 


74 


CH3O- 


pt t it pi 0 ti rv 
2-CH3-4-C 1 C6H3CH 


75 


CH3O 


0 ptt a pip tt rv 
3-CH3-4-C 1 C6H3O- 


76 


CH3O- 


r\ a f pit \ /""* tt i~\ 

2,4-(CH3)C6H30- 


77 


CH3O- 


r\ r- f ait "\ j Pi P TI A 

3 , 5- ( CH3 ) 2-4-C 1 C6H2O- ! 


78 


CH3O- 


A f PIT \ PI TP TT P 

4-(CH3)2CHCt3n40- 


79 


PTT P 
CH3O* 


yl TP TT Y\ 


80 


/tit /V_ 
CH3O- 


a n p u rv_ 


81 


PTT /"\ 

CH3O- 




82 






83 


CH3O- 


2-NpO-* 


! "84 


CH3CH 


CeFgO- 


85 


CH3O- 


(CHa)2N- 


86 


CHgO- 


HN=C(NH 2 )S- 


87 


CH3O- 


(CH2)5N- 


88 


CH3O- 


0(CH2CH 2 )2N- 


89 


CH3O- 


CeHsNH- 


90 


CH3O- 


(CH2) 4 N- 


2-n p o-= QQT° 



& 4 
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Y 
A 


v 
i 


yi 






y* 


PI7-PU-A— 


^ IN PL/ 


yo 


f PU^VPUA- 
VL/Ha^w^ 




y4 


fpu^-pwA- 


9—PHoOPJU ^rv i 
^ v^n3LA^ri4v/ 


95 




9 c;— p 1 „p„u„a~ 


yb 




PU«PU«AP AJ , A— 


97 


>| nip Tj A— 


9— PU^AP^W A— 


yo 


n TT A_ 


9— P 1 P-U.A— 


99 


pn _ r*UAU A— 


9 A— P 1 „P~U~A— 


inn 
±00 


UA— 

nU 




lOl 


urv 
HU^ 


PHT7«PT?«PH«A— 


10^ 


ua— 


/I — PP„U . A— 


1 AO 

103 


ua— 




1 Ail 

104 




9— Mr-kA— * 


"1 AC 

105 


UA— 


Q— PI?«P~U .C ( PU« ^ —MA— 


1 AC 

lOo 


uru 
nLr- 


& , 4^Vy 1 2MJ"3V/ 


lOf 




9— pi p~h,a— 


1 AQ 

lOo 


UA— 


o_D-p 11 A— 


iuy 


UA— 


9 ^— P 1 „P«UoA— 
<S , O^/l 2U6I13L/ 


J.1U 


ua_ 




in 


II A_- 




1T9 


UA— 


Q— p 1 P~HLA— 


113 


HO- 


2-NO2C6H4O- 


114 


HO- 


4-(CH 3 ) 2 CHC 6 H 4 0- 


115 


H0- 


4-CI-2-NO2C6H3O- 


116 


H0- 


3-CH3OC6H4O- 


117 


H0- 


1-Np0- 


118 


HO- 


4-CH3CH 2 CH(CH3)C6H40- 


119 


HO- 


4-CI-3-CH3C6H3O- 


120 


HO- 


CeHsCHaS- 


2-NpO- - QQT 



3. 5 
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NO 


X 


Y 


121 


CH3CH2CH(CH3)NH- 


4-ICeH 4 0- 


122 


3-CH3C6H4NH- 


4-IC6H4O- 


123 


(OfeCHa)^- 


4-CI-3-CH3C6H3O- 


124 


CHaCHCCHsCHa)^- 


2,5-Cl2CfiH40- 


125 


(CH2)4CHNH- 


CF3CH20- 


126 


(CH?)fiCHNH- 


2-CH30C6H40- 


127 


(CHa)<OJH- 

v v/i *o x 0V1 1*1 


CF3CH2O- 


128 


(CH;0fiN- I 


2-BrCfiIii0- 


129 


(CROaCNH- 


2-BrCfiH40~ 


130 


(CRO?CHNH- 


2 > 5-Cl 2 C6H 3 NH- 


131 


CR^(CHxCH?)?N- 


2 S-CbCfiHaO- 


132 


0(CHxCHj>)2N- 


3-CH3-4-C1C6H30- 


133 




2 S-ClaCfiHaO- 


134 


(CH^qCHNH- 


4-(CR?)CCfiHdO- 


135 


(CHx)4NH~ 


4-ICfiiitO- 


136 




4-(CKO£C6HaO- 


137 


WQ1.1Q1 Til 


2-NpO* 


138 


4-ClCfiKdNH- 


4-ICfiHiO- 

X Wyl VX 


139 


3-F-4-CH3C6H3NH- 


4-IC6H40- 


140 


! 3-BrC 6 H4NH- 


4-FC6H40- 


141 


4-FC6H4NH- 


3-ClC 6 H 4 0- 


142 


3-C 1 -4-CH3OC6H3NH- 


2-ClC 6 H 4 0- 


143 


3.4-F2C6H3NH- 


4-IC6H40- 


144 


2-CH3CH2OC6H4NH- 


2-NO2-4-CIC6H3O- 


145 


2,4-(CH30)2C6H3NH- 


I 2,5-Cl 2 C6H30- 


146 


4-BrCeH4NH- 


4-IC6H4O- 


147 


4-FC6H4NH- 


2-NO2-4-CH3C6H3O- 


148 


4-NH2COC6H4NH- 


2,5-Cl 2 C6H30- 


149 


2-NO2-4-CH3OC6H3NH- 


4-F-C6H4O- 


150 


4-CH3OC6H4NH- 


3-CH3-4-CIC6H3O- 


*-Npo-= co°~ 



& 6 
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NO 


x 


Y 


151 

XiJX 




3-C1C6HaO- 


152 






153 


*-* wl JjV^VVQi 14* »* * 


2 5-(CH3)9CfiH30- 


154 


3 5-(Cft»)oCfiHaNH-- 

%J 9 \J \ V/lio/Zv/Dllivl'll 


4-F-CfiRiO- 


155 












1R7 


2-rHcOr^H^NH- 




15ft 

luO 


^ i ci v/113 v^ri3i ' 1 1 




15Q 

XU«7 






Ifift 






1D1 


r 2^61x31 Nn 






art L>1 wonoi^i 


•at 1v(|ij4v 


JLvAJ 










* V*l Jowl l/£wl l/v/Q* 14^ 


1fi5 


V 0113 y 3^1 ™i 




166 




2-CH^OCfiHAO- 


167 


Cj V/lI3>-'ZV l A/o*14nil 


! Vt ^wt>ix3v/ 


168 


2^K^05>CCfiRiNH-- 


4-C1C6H40- 


169 


3 S-CCROsCfiftiNH-- 

xJ f \J \wlto /£*- / D**O i "* * 


4-CH3CH2-C6H4O- 


170 


2 5-ClpCfiR^NH- 


4^H3CH2CH2C6Ha(>- 


171 


2-CH30-5-CH3C6H3NH- 


3-CIC6H4O- 


172 


2,3-(CH3)2C6H3NH- 
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